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Summary

The Inland Desert Region Wildlife Program (IDRWP) conducts resource assessment activities necessary
to monitor the health and condition of wildlife populations, assess the anthropogenic and environmental
impacts to wildlife resources, and to manage wigdtibpulationsClimate change, disease outbreaks, and
California Department of Fish and Wildlif®©gépartmenitpolicy and regulation changes are a few factors

that can affectwildlife populationsso it is within our trustee and responsible roles as an gpgenc

monitor wildlife populations

A study plan titled AEast er npogblatensuvey and &RSolthm Bobc at
study in the fl of 2014 to learn more abouBRternSierra bobcafLynx rufug densities and population
characteristicsThis year isthe secondyear ofthe study which wadesigned tdetter monitor and

manage low elevatiofx9,000 ft)bobcatpopulations in Inyo and Mono Countieshe mainobjectiveof

this studywas initially tostandardizesurvey techniquefor bobcatghatwould allow the Department to

monitor abundance dfobcatsThis study was initiated in response to the propssdwide ban on

bobcat trapping ispring of 2014

Capturemark-recapturg CMR) surveys usingtwo techniquesiub stations and remote camenasre
conducted in theall of 2014and spring of 2015 tacquirepre-harvest and podtarvest population data
ThelDRWP was interested itesting both methods in order to determine if one or bothcnoail
necessary toonductfuturebobcat CMR surveys ithe northern portion dRegion 6, Inland Desert

Region CMR survey data produce abundance estimates via statistical models that take intothecount
frequency of detection aique individualsluringthe survey periodRub stations are used to collect

hair samples of bobcatghich then provid®NA contained in the tissue (i.e., follicle) of the hair samples
in order to identify unigue individual animalRemote Cameras can also be used to ideintfyidual
bobcas. This can be donley usingphoto recognition software combined with visual confirmation
looking atspot patternsinique to each animal

After the fall 2014 and spring 201%urveys werecompletedit was determined th#te CMR surveys

could bedone in conjunction with an occupancy survey in ordeletect occupancy afther bw
elevationmesocarnivorem addition tobobcatsOccupancy survey data produces estimates of the percent
of the study arethatspecies of interest occun the fall of 2015, &£MR and occupancy survey was
conducted that resulted in the detection of multiple carnivore species including bob&agP has
developed confidence in these survey techniques as a management tool and proposes tthesatinue
occupang and CMRsurveysfor low elevationmesocarnivoresTheycan be used tprovide occupancy

and alindance estimates which will farn helpmanage andonserve these speciestheEastern Sierra

At this time, he IDRWP recommendusingremote camerad&econyxPC900Hyperfire Professional)
andoccupaey modeling to monitolow elevationmesocarnivorepopulationdn the Eastern Sierra

When dealing with hunted and/or trapped mesocarnivore spseiesys that are designed to obtain
abundance estimateach asCMR surveys should be cdactedto monitor population size and the effects
of harvesif there is evidence to suggest that take may be affecting the populdi®&MR results from
the surveydor bobcats are pending. Howezy simulation results revedétection rate(i.e., capture rates)
must behigher than 0.25 to detect more than a major decline in the populatio@sazgancydatawas
collectedOctoberto November2015 forbobcat, coyoteGanis latran$, and gray foXUrcyon
cinereoargenteysBased on the highest ranking modetg percent of the fall 2015 study area occupied



by bobcats, gray fox, and coyote wad8a]&0%, and9%, respectivelySimulation models suggest
occupancy surveys should be completed witheweef than 100 survey stations dahteevisits.
Furthermorethe initial occupancy survey during October and Noverhhdra low revisitation rate

which in turn resulted ifow detection rate IDRWP recommend conductingfuture occupancysurveys
betweenDecember and January argisiting surveys stations every 20 ddgsncreasehe detection
rate.The detection rate achieved for bobcatsan exampleising the current survey design was 0.25.
The detection rates must improve in order to have highginstatistical power (>0.80) to detect changes
in occupancy 0$40% With the current sampling design, we can only detect a major ¢ré8%0f in a
population

In order to collect regionally specific homanige and life history data f&astern Sierrdbobcats IDRWP
fitted 11 bobcatsvith GPS radio collar§our females and sevemales)from January 2015 to January
2016 Trapping success was highest using multiple traplines and trapping in late winter whisn prey
scarce The average weight of maleadfemaleswas 93 kg (SD 3.8)and 7.9 kg SD 4.1) respectively.
The GPS collar weight wdsetween %0 f e ac h b o, bsdesdrilied inhe leobcgthpture
plan Remote camera phottakenl2 months after thieobcats were fitted with radio collargyvealed
body condition of the bobcats remained stablee ATS (G2110L) iridium system failed and the VHF
antennavasdamaged on two of the three collars tivateout longer tharive months.In addition, the
Iridium system also failed on two collarsplieyed for only two monthsLhis has caused significant
difficulty in monitoring these animal$Ve plan to purchase alternative models from other vendors of GPS
collars in the future to see if performance and reliability are imprd&\WP plarnsto GPScdlar an
additional30 bobcats during th2016/2017 field season

None of thecapturedbobcats showesignsof diseasenor were there high parasite loabtglications of
infection or exposure to diseasél be further investigatety testing(e.g., bloodhiological samplethat
werecollected during capturesd by performing gross necropsies on collected carc&seygs condition
was adequate for all captdrbobcats except one cat thatsahin but not emaciated. InyaGnty
trappers voluntarily providk32 bobcat jawgl8 males and 14 femaleshich were subsequently
submitted to the Mats1d kaboratoryLLC in Missoula, Montana Age was determined from cementum
annuli analyses. The age distribution was biatatha a high number of younth¢eeyearolds) and older
aged animals (ningearolds).

A female bobcat (BCOOXhat wascollared in January 2015 h#ureekittens inHorton Creek imApril
2015.There were two known males documented within the vicinity of BC001, one of which was a GPS
collaredmale BC002 Each kittenwas briefly examined, pit tagged, measured and photographed while
the female was away. D site characteristiagere also documentedC001 moved two of the three
kittens to a new den site. The abandoned kitten died. The essciy BC001 abandedthe third kitten

is unknown.

Analyses of patial dataarepending Data analyses will include home range estimates, temporal travel
patterns, and intraspecies movement pattéb®WP plars to produce a Habitat Suitability Indesing
thecollar dataas well afResource Selection Functions for bobcats relative to season, home range, and
den sites.



It is important to monitor prey levels to better understand population dynamics of mesocarnivores.
Lagomorphs (i.e., rabbits and hare) and small mammal (i.e., rodents) are the primary prey for bobcats and
other mesocarnivores. Survey techniques were tested to better monitor these preWspgdims.
lagomorphs were detected using road transects anohbination of road and walking transects. This

may be a reflection of the study design or the actual lagomorph population levels being towhe

long standing drought. Field observations and remote camera data suggest there are more lagomorphs
the landscape than surveysreeletectingDRWP plars to test additional lagomorph survey techniques
including pellet counts. Small mammal trapping surveys were successful in determining species
occurrence. The surveys in Round Valley deteBieidmyscus bgii (Brush Mouse) antleotoma
macrotis(Big Eared Woodrat), which extended the known northern range of these speaidisg

funding and crew availability,nsall mammal surveywill be continued in orddo determine species
occurrence and conduct mamcapture of small mammals to monitor population size of certain species.

l. Bobcat capturemark-recapture surveys

Camera traps have proven to be the best method sndarvey bobcats in@VR framework. Final
analyses of beforafter harvest surveyn sudy aeafour andasingle seasomurvey of sudy aeasix are
pending.SeeAppendix Afor mags of survey areas.

Survey methods

IDRWP tested camera traps versus rub statfonsurveyng bobcats. Testing occurreiring the before
bobcatharvest surveymid-October to mieNovember2014) and aftetbobcatharvest surveymid-April

to midMay 2015 in Round Valleyapproximatelyl5 miles north of Bishop, CAAfter analyzing the
results from those surveys, IDRV¢Bncludedhat camera trapping the bestnethod for surveying
bobcatsased on the pros and cons listed below:

1 Rub station
o Prosi sex and individual identificatioabtainedrom DNA and $6 per
survey station per survey
o Cons-~%$60 for analysis of each DNA sample, contract required to do
DNA analysis, mixed samples on one survey station from multiple
species and/or individual bobcats are used@skcamera evidence shows
this occurringmaking survey devices iabor intensiveslow turnaround
of lab resultsand DNA degrad#on (loss of data)s possible
1 Camera traps
o Prosi individual identificationdetection ofmultiple speciesanddata is
avalable immediately for analysgsurvey device is reusable at minimal
cost of batteries
o Consi poor identification osex and-$700 per survey device

Sex ratios areseful for ascertaininthe demographic healdmd cause of population trends. Occupancy
surveys with remote cameras will be our primary survey method, which does not allow for accurate
identification of sex. In the event that we need to imoothe health or determine the cause of population
trends, we will investigate the use of DNvased survey methods (e.g., rub statisnat collectiopto
acquire sex of bobcat€urrently, here are no plans to set up a genetics conttagtever, California



Fish and Wildlife is developing plans for an internal population genetics laboratory for wildlife projects.
All genetic sampleghair samplelscollected to datevill be stored in a temperature controlled
environment in desiccanthe DNA will be viable for the next two years if future analysis is needid.

will establish a genetics contract in the future if we need to determine sesx hatgaldition, trapping data
can be used as an index for changes in sex ratios over time.

Harvest suwey

Final analyses are pending for thi@otocomparison of the Round Valldpbcat population pre and post
trapping Unique individuals must be identified from each photograph. Individuals can be determined
from their spot patternsn their ears, hind legand forelegdDRWP will implementmethods described

in Heilbrun et al. (2003) and Larrucea et al. (2Q074Jetermine unique individual¥his method will
require & to eight biologists tondependently identifunique individual bobcats from the phgtaphs

All of the biologisswi | | be blind to each tdantteenad® betweemthel | t s .

0 b s e rresdts t6 make a final call on whiphotaraphsrepresent whicindividuals.We will be
storing all the photos in a Microsoft Accetstabase called CPW Photo Warehouse. The database was
created by Ivan and Newkirk (2019his database allows multiple users to manually identify unique

individual animals in the photos and assign identification numbers. Discrepancies between users can be

Co

summarized and resolved. The database can also be used to create input files that are ready for analyses in

statistical programs.
LargescaleCMR Surveys

Inyo and Mono Cuontieshave beewlividedupinto eightsurvey areaésee map i\ppendix A)for CMR
andoccupancy surveys based upon geographical boundaries and HoB®¥P is proposing tsurvey
one to twoof these survegreasachyeardepending upon access, staffing and fundifrga six was
surweyedin thefall of 2015 Sixty cells,with eachcell representing 0.4km? in areawere randomly
chosen to suryein area six for mesocarnivorekhis survey methodologg being used throughout the
stateof Californiafor other mesocarnivore surveysch as th&ierra Nevada red faandwas designed
for CMR and occupancy analys@he CMR analysefor bobcatgequire determination of individual
spot patterns and other body characteristibg.protocol described in the Harvest Surgggtionwill be
usedto determine unique individuals.

Simulationmodelswere constructed in Program MARK to determine the target levels of capture rate (p)
and recapture ratés) requiredo obtain the statistical power negtto detect changes in population size
(N, Fig. 1). The target statistical power should*80%. The higher the power, the lower the probability

of making a Type Il error, or concluding there is no effect when, in fact, there.iBoa¢o low sample
sizes,an alpha level of 0.1Mary ConnerUtah State Universitypersonal communicatioshould be
allowed An alpha level of 0.10 represemtsonfidence level of 90%T he lower the alpha level, the lower
the probability of making a Type | error, or concluding there is an effect when, in fact, there is #ot one.
Type | erronis less conceing because a population will not suffer from a false detection of a decline. It
is more critical that declines in the populatame not misse.e., Type Il error).

Simulation modelsvere runby assuming the bobcat population in study ane eithe 60 (Fig.1A) or
35 (Fig.1B). These population estimates were based on anecdotal evidence from the remote camera
photos and spatial data from collared bobcats in studysacdawaspredicedthe population size in



study area six is closer to 60 iniiuals.The larger the population, tlyeeater thestatistical power to
detect a lower percent change in the population size with capture ra®s oln@reasing recapture rate
marginally increases statistical power. However, increasing capture rab® tan@l having recapture rate
of 0.25 allowghedetecton of a 10% change in the population size with 0.96 statistical péwgtimary
objectivefor future surveywvill be to increasé¢heoverall capture ratd his may be accomplished by
some combinationf adding an additional camera per survey cell, shifting surveys from fall to winter
when prey availability is lowesind mesocarnivores are more attracted tQ &ait moving camera stations

within cellsbetween survey sessions.
Il Mesocarnivore Occupancysurvey

An occupancy survey was completed in

conjunction with the CMR survey in study area ij.
The occupancy survey had 60 survey sites and ix
sessions that ran for six weeks, one week per
session. Models wh six and three sampling
sessions were run for bobcat, gray fox, and coyo
Models were run with three sampling sessions
because of low detection rates. To run these
models, sessions one and two, three and four, apd
five and six were pooled. The null meldand a
time varying model were run for each species.
Heterogeneity models were not run due to low
sample sizes. Modelveraging was used when
model s wer e wi tunitsrromathe ||
top model (Table 1). Detection rates (p) for bobchts
were thdowest (Table 2). However, the percent (¢
the study area occupied (psi) by bobcats higker
than gray fox and coyo{@able?2). Detection rates
increased over time for gray f@threesessions)
and coyotegboththreeandsix sessions; Table 1)
which results in a bias high detection raide
reason for this may be thatay fox and coyotes
were interested in returning to the lure whereas
bobcats we less inclined tovisit lures The
number of detections was too low to derive p for
other speies (e.g., ringtail, spotted skunk, and
mountain lion). The low detection ratese likelya
result of the study design being tailored for
bobcatsThe remote cameras detected a total of
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Figure 1. Capturemarkrecapture simulation resultSraph
A displays results for an estimated population size of 60 ¢
35 was used for graph Bite visits = 6, population size =
N1, capture rate = p, recapture rate = ¢, significance level
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fifty two speciesa list of whichis included in
Appendix C.




Species Sessions Model AlCc pn ! lAlcwWeightModel Likelihood No. Par. Deviance
6 {p(.) Psi(.)} 346.7221 0.0000 0.9826 1.0000 2.0000 50.1951
Bobcat {p(t) Psi(.)} 354.7843 8.0622 0.0175 0.0178 7.0000 46.3141
3 {p(.) Psi(.)} 229.4880 0.0000 0.6373 1.0000 2.0000 7.5634
{p(t) Psi(.)} 230.6149 1.1269 0.3628 0.5692 4.0000 4.1735
5 {p(.) Psi(.)} 327.5035 0.0000 0.9042 1.0000 2.0000 57.0937
{p(t) Psi(.)} 331.9921 4.4886 0.0958 0.1060 7.0000 49.6390
Gray Fo»
3 {p(t) Psi(.)} 189.2417 0.0000 0.6101 1.0000 4.0000 17.5469
{p(.) Psi(.)} 190.1374 0.8957 0.3899 0.6390 2.0000 22.9593
5 {p(t) Psi(.)} 293.2446 0.0000 0.7971 1.0000 7.0000 22.4339
{p(.) Psi(.)} 295.9819 2.7361 0.2029 0.2546 2.0000 37.1134
Coyote :
{p(t) Psi(.)} 195.8687 0.0000 0.7928 1.0000 4.0000 0.9207
{p(.) Psi(.)} 198.5519 2.6832 0.2073 0.2614 2.0000 8.1206

Table 1.Occupancy models run for mesocarnivores. Data obtained datirf&15 survey in study area six
Sessions refers to the number of visits (i.e., resamples). p is the detection rate and psi is the occupancy
Dot models (.) are null models atithe varyingmodels are represented by (t)

Detection SE o 95% confidence interval of | Occupancy SE of 95% confidence interval of ps
Species Session: Rate (p) p Lower Upper (psi) psi Lower Upper
025 0.04 0.19 0.33 0.75 0.09 0.54 0.88
Bobcat
045 0.07 0.31 0.61 0.78 0.10 0.54 0.91
6 051 0.04 0.43 0.59 0.49 0.07 0.37 0.62
Gray Fox 060 0.11 0.38 0.78 0.50 0.07 0.37 0.62
3 0.72 0.08 0.55 0.85
0.76  0.09 0.55 0.89
0.15 0.08 0.05 0.38 0.56 0.08 0.40 0.71
0.20 0.07 0.09 0.38
6 0.25 0.07 0.13 0.41
0.27 0.07 0.15 0.43
Coyote 0.34  0.09 0.19 0.53
045 0.13 0.23 0.69
031 0.10 0.16 0.52 0.59 0.09 0.40 0.75
3 0.40 0.09 0.24 0.58
0.56 0.13 0.32 0.78

Table 2.Occupancy radel results for the faR015 survey in study area six. The null model and a time varyi
model for detection rate (p) were run. Model averaging was performed when the two models were within
AIC. values of each other

Simulations were completed based on the pilot dateeeavel from the bobcat occupancy sur&yg.
2). Based on these simulationsyrently, there is only thability to detect a major crash in bobcat
populations using th study design (Fig. 2 A and B).

Co-occurrenceanalyseswill be conductedo invesigate interspecies relationships. Relationships between

prey and mesocarnivore presence can also be tested because the remote cameras captured images of prey
as well. Occupancy levels and detection rates may vary by survey area for all Spemigsncy

simulations will need to & completed routinely aftelata isacquired from each survey area.
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M. Bobcat Radio Collaring
Summary

Trapping with the intent toadiocollar bobcats commenced in early January 2015 and ceased in late
January 2016. These efforts were split up into two miaia periods in attempts to agtroverlap the
occupancy survey period, and bgtrinterfere with reproductive events such as rearing kittens.
Furthermore, a short trapping period in July was initiated in attemptsctilae BCO01 (Female) and

BC002 (Male)because therollars had stgped transmitting GPS locations. GPS collars were

programmed to take seven locations per night and one location per day. All collars were programmed to
drop off after being on the animal for one year.dgte, he dropoff mechanisméiave beemvorking

propely. The two collars that were programmed to droptloi past wintedroppedoff on schedule.

Total trap nights were calculated as the total number of traps activated multiplied by the total number of
nights they were outWhen summarized across all thaplines, he average number of trap nigtas

catch abobcat was 103.2Figure3 displays theesults of total number of trap nights feach bobcat

collared. The number of trap nights per individual trapline was 57.84)Fig

Bobcats were trappagsing cage traps with a single dropdown style door. Trap doors were mogified b
reducing the gaps in the bars to <1 iteclprevent bobcats from breaking their tedtthtraps were

checked twice a day. Nearget species were released immediafBie maprity of bobcats were

captured using waterfowlrcasseas bait(provided by local huntergind a combination of bobcat urine

and scent lure. Trapping seemed to be most successful later in the year when prey numbers were lowest,
andthe weather was coldd/or a storm was approaching. Trapping success also significantly improved



when experienced trappeX&cki and Jeff Davisran a trapline. They successfully caught bobcats by
making mock packrat nests in the traps and using ground squirrels and ralbliits a

Figure 3. Total number of &p nights to collar each bobc@&ollaring efforts occurred from January
2015 to January 2016

Figure 4. The number of trap nighfgertrap lineper individual bobcat captured

An attempt was mad®e prebait deactivated traps with consumable bait and lure in an attempt to
habituate bobcats to traps and positively reinforce trap entry. However, this proved to be ineffective and is
not recommended. Several individuals enteredrdpes without doors and then never returaed/orre-
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entered traps once the doors were replaced and the traps were adypttletically,curiosity is an
important behavioral factor to consider when trapping bobBatscats respond toew traps andtisnuli
within their home rangand thermay quicklylose interest.Upon deactivation of the traps in all areas,
multiple unicollared bobcats were detected visiting the tiegisg the trail camera3rapping efforts
were suspended on Jar"®2016after al radio collars were deployedUp to30 new radio collars will be
deployed in th016/2017 field season with thgoal of maintaining 30 radio collared bobcats for
statistical analysis purposes

V. Animal Health and Morphology
Age Structure and Sex Ratios

Age structure of harvested bobcats was determined using 32 jaw samples from bobcats harvested during

the 2014/20% seasonCani nes were extracted and sent to Matso
aged using cementuannulianalysis. Ages rangedoim zerg born that year, to 10 years old and the

population had a bimodal distributi¢Rig.7) peaking at three and nine years old. This distribution differs

from other harvested bobcat populations which peak with juveniles and number of individuals per age

class tends tdecreasevith age, as shown in both Wyoming and Oklahoma populations (Ci®weand

Rolley 1985). Our age structure is potentially biased towards adult catsseimedrappergelease

kittens; however, more jaw samples are necessary to more accurately determine age structure.

Age Structure of Harvested Bobcats
2015
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Figure 7. Age structure of harvested bobcats frd814/2015 trapping
season

Using the same 32 harvested bobcats, we calculated a nfieieai@ sex ratio of 9:7 (Fig).8Based on

other harvested populations we expected a 1:1 ratio (Johnson et al. 1981). However, our data is

potentially biased againste mal es, due t o trapper ds pleswhicer ence f o
tend to be oldefTable §. This difference is also likely due to our small sample size and more samples

would likely see the shift the sex ratio closer to AlLtrappers argequired to report the sex of the

bobcats that they harveSte plan to acquire tharchivedinyo Countytrapping data from the CDFW

License and Revenue Branahd analyze sex ratios further.
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We further analyzed the harvested population based on humimeded and females in each age class

(Fig. 9. It appears that females may follow the age structure found in other studies. However, males do
not follow that trend. Mre sampleare needed to determine if this is an aceuratiection of the
populationHowever, lmbcat tapping is how prohibitedtatewide Fish and Game Code 8478). These

data will no longer be available from trapped animals. Future data for this section will be obtained from
collared bobcats and opportunistically collected specimengsr@aal kill).

Sex Ratios of Harvested Bobcats 2015 Sex | Number of Indiduals ~ Average Age

20

15 | Male 18 541
167 Female 14 478
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Table 6. The number of maland female
bobcats from the 32 samples and the aver:
age based on sex
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Fig 8. Sex ratios of harvested bobcats frim2014/2015
trapping season

Age vs Sex of Harvested Bobcats

7

6
[2 )
S
=2 4
g 3 m Number of Males
) ® Number of Females

Sl I I i I]

0 _

0 1 2 3 4 5 6 7 8 9 10
Age

Figure 9. Number of harvestdbobcats in each age class (years) based on sex

Capture Data

Of the 14 captured bobcatthere were six females and eight mdlEsble 3. The averageveight for all
bobcats was 8.78 kg (excluding kitten&glult males hada higher averagian female¢Table 7, Fig
10). During each captureve measured neck circumference and found males averaged2@adc
females averaged 18.83 cihis is consistentvith other bobcat populatiorfsembeck 1978). Both
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weight and neck circumferences argaortant, not only for size distribution, but also Ga8io collaring.
Radio ollars shalld be no more thafive percenb f an i n dy weighd andvith&mealleb o d
animals like bobcat® goal oftwo to threepercenof thebody weightis ideal Onebobcat was fitted with
a radiocollarthat was approximateljve perceno f t he b obc at 6 sothdr bobdcats wei ght b
averagedetween three arfdur percent of the individuals total body weidhable §. In the futurejt is
recommended that bodts only be radio collared if the weight of the colistbetween >% of the

ani mal 6s weight. Ot her wi s ecaptuted & dofotwd ddte.r ecei ve a pi

Each bobcat was examined for overall health including assessment of ectoparasitedeutden,

condition, body condition and presence or absence of other signs of disease oBagyrgondition was
classified agmaciatedthin, adequate or obese by assessing musculature, presence of subcutaneous fat
over the ribs, and prominence of spis@rocesses and higsn bobcats werelassified as being in
adequate body condition, while one, BC010, was categorized 49 #tile j. All three kttens werealso

of adequate body conditioRour cats had flegable 7 but overall parasite load was low. Lack of
parasites is likely due thietime of year, since ectoparasites, especially ticks, tend to be less active in
winter and more active in spring and summer. No athggrs ofdisease were tiected during processin
however wholeblood, serumand swabsréctal,soft pallet, orbitgland rasal)samples were also taken

and lab results are pendir@ne bobcat had broken a canine on the trap doors prior to our modifications.
No bobcats broke their canines after wedified the trap doors to have <1 spacing between the bars.

Average Weight Based on Sex
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Figure 10. Average weight (kg) of the 14 captured bobcats, excluding kittens,
based on sex
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Bobcat Sex Age Class Capture Date Weight (kg) Neck Circum (cm)Body Condition Parasites
BCO001 Female Adult 2 1/17/2015 9 21 Adequate Yes
BC002 Male Adult 1 2/23/2015 8.3 24 Adequate Yes
BCO003 Male Adult 2 3/17/2015 8.5 21 Adequate No
BC004 Male Juvenile (Kitten)  4/24/2015 0.15 NA NA No
BC005 Female Juvenile (Kitten)  4/24/2015 0.15 NA NA No
BCO006 Female Juvenile (Kitten)  4/24/2015 0.15 NA NA No
BCO007 Male Juvenile (Yearlin ~ 11/20/2015 5.4 6.2 Adequate No
BCO008 Male Adult 2 1/18/2016 11.2 26.5 Adequate No
BCO009 Female Adult 2 1/18/2016 7.8 185 Adequate Yes
BCO010 Female Adult 2 1/20/2016 7 17 Thin No
BCO11 Male Adult 2 1/20/2016 11.2 25.5 Adequate Yes
BCO012 Female Adult 2 1/21/2016 7.8 NA Adequate No
BCO013 Male Adult 2 1/21/2016 9.4 20.2 Adequate No
BCO014 Male Adult 2 1/22/2016 11 23 Adequate No

Average] 8.78 20.29

Table 7. Health and morphometric data for captured bobcats, including: sex, age class (Ju¥2nmtefths, Adult
1 1224 months, and Adult 2 >24 months), capture date, weight (average excluding kittens), neck circumference
(average excluding kittens), body catati, and parasites

Mortality

Bobcat Total Body Weight Percent Weight
BCO001 9.00 3.67
BCO002 8.30 3.98
BCO003 8.50 3.88
BCO007 5.40 6.11
BCO008 11.20 2.95
BCO009 7.80 4.23
BCO010 7.00 4.71
BCO11 11.20 2.95
BCO012 7.80 4.23
BCO013 9.40 3.51
BC014 11.00 3.00
Table81 ndi vi dual bobcatds

tot al

percent body weight of the GPS collar (330 grams)

body

wei ght

Mortality data was collected for both collared andcotlared bobcats when possible. From 2014 to 2016
we collected data from four bobcat mortalities, trveéaredbobats and one unknowsolbcat (Table P

One bobcat kitten frorthe female known aBC001 died due to abandonment. A remote camera was
out si de o femoBeCadmera Bihesrecbeled BEOO1 nwoving hed two other

pl aced

kittens to a new den site, abandoning the tiB@O001 has been seen on camesageent as February
2016. None of her kittens have shown up in the phétappears BCO01 is pregnant again based on
photos taken &im a remote camera in April 2016. The photos atsdirmed thater GPS collar dropped
off as it was programmed to ddowever, this was one of the GPS collars that the Iridium system and
VHF failed. We were unable to retrieve the collar because the amdifunctioned.

The other three bobcat mortalitiagpeared to beaused by vehicle collisisrand occurred on or close to
highway 395Fig. 11, Table 9, two within a few hundred meters of each othahicle related trauma
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was visible on each cat; however, the carcasses have been sent to the California Department of Fish and
Wildlife Wildlife Investigations Lab for necropsy. Any additional findings will be detailed in future
reports All three cats were mal@wo adults ananeyearling. Two were collared, BC003 and BC007,

and one was unollared. GPS points are available for BC003 and BC007.

Date Previously Captured Sex Age Estimate Cause of Death Location

Horton Creek den|

5/7/2015 Yes; BCOO1 kitten Unknown Juvenile (Kitten) Abandon site
395 South of Big

5/11/2015 No Male Adult 2 Road Kill Pine
10/12/2015 Yes; BC003 Male Adult 2 Road Kill Round Valley Rd
395 South of Gorg

2/18/2016 Yes; BC007 Male Juvenile Road Kill Rd

Table 9. Data for known bobcat mortalities, including: date collected, cat ID if known, sex, age class estimate
(Juvenile, Adult 1or Adult 2), cause of death (depredations, road kill, public safety, or other) and general location

Figure 11. Maps ,v -
of road mortalities. |55
A: mortality ;
locations for
BCO003 (collected
10/12/2015) and
BCOO07 (collected [~
02/18/2016) '
B: Mortality
location of
unknown bobcat
collected
05/11/2015

V. Reproductive Biology

Bobcats are primarilgolitary predators with a polygamous mating system. Social interactions are
suggested to be predominantly influenced by reproduction and survival (Ferguson et al., 2009; Neilsen
and Woolf, 2001). It is suggested that females are more influenced by prejaabe and resource
accessibility whereas males are influenced primarily by access to felates/an et al. 201 Ferguson
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et al. 2009Lynch et al. 2008 From observations of the colldata obtained from nine bobcats (four

females &five males) overlapping males and females are potentially breeding. While data from the past
sixmont hs is yet to be obtained, BC00O16s (female) |
overlapped by BC002 (male; Appendix B). An-ewllared bobcat wasatiected on a camera within the

home range of BCOOL. If this bobcat is another male, it is possible #hamdhe may have also bred with

BCOOL1.

On April 24" 2015, a den with three bobcat kittens was discovered through observations of clustering of
GPS mdio collardata points obtained from the collar on BC001. Three kittens vty examinedpit

tagged for future identification and morphometric data was colledwdd collar data indicated the

female was away from the déhable 4 & Table 5)Densitecharacteristics were also recorded. These
kittens were identified as BC004, BC005, and BC006. Uparisitation to the den sitihe following day

it was found that two of the kittens were moved and one had been abandoned. Methods for den visitation
are continuously being evaluated to minimize captndeiced abandonment. Photos of BC001 on camera
traps have not depicted her with any kittens or other individuals. tikisouvn if any of the remaining

two kittens survived to present. Of tfaur femalescapturel from 1/17/2015 to 1/21/2016, tvethowed
evidence of prioreproduction based on teat conditighile none were currently lactatirf@able 5).A

second cat was visible in the photos taken of BCOh&second individual was smaller and may have

been her kitten (yearling).

Bobcat Weight (kg) | Body Length (cm)

BC004 0.15 17
BC005 0.15 16
BC0O06 0.15 18.5

Table 4.Body length and weight of three bobcat kittens from
female BCOOL1 litter

Bobcat Lactation Evidence Lactating
BCO001 Y N
BC009 N N
BCO010 N N
BC012 Y N

Table 5.Reproductive status of female bobcats captased
determined by teat condition.
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VI. Spatial Use

Analyses of patial dataare pendingData analyses will include home range estimates, temporal travel
patterns, and intraspecie®mvement patternghe maps irappendixB depict all of the collar data we
have to date.

VII. Resource Use

A Habitat Suitability Indesshall be producedsing theradiocollar dataas well afResource Selection
Functions for bobcat®lative to season, home rangad den sites.

VIll.  Prey Base

Monitoring prey species is critical for determining what may be driving population demographics of
bobcats. Our objective within the timeframe of this report was to develop techniques for suswesfing
mammals and lagomorph species. The following data are from the pilot surveys. We are still in the
process of determining the best methods to monitor prey species.

Small Mammal Trapping

One hundred Sherman traps were set out obdpartment$ine Creekunit of the Round Valley
Wildlife Areaimmediately east ahe community oPine Creek VillageTrapping occurred ovdour
nights from 10/19/2015 through 10/23/2015. Traps were set approximately 25 m apafbatong
transects consisting of 25 tragach.Traps were checked easforning and the species, age class, sex,
reproductive status was recorded each animal caughindividuals were marked withlack permanent
marker on the bado determine if an animal was a recapt@i. species were remted (Fig. 5)

Small Mammal Trapping Species Abundance on
CDFW Pine Unit of the Round Valley Wildlife

Area
150
100 -
50 -
o W .

PEMA *PEBO *NEMA NELE DIPA AMNE

Figure 5. Results from the small mammal survey at the Pine Quadtkof
the Round ValleyVildlife Area in Bishop, CA. Species identified were
Peromyscus maniculatusleer mouse (PEMAReromyscus boylii brush
mouse (PEBO)Neotomamacrotis- big eared woodrat (NEMANeotoma
lepida- desert woodrat (NELERipodomys panamintinuspanamint
kangaroo rafDIPA), Ammospermophilus nelsefNelson's antelope
ground squirrel (AMNE)

*brushmouse and big eared woodrat are evidencedhern range
extension 17



The most abundant species captued the deer ouse Peromyscus maniculatuBig. 5). According to
the California Natural Diversity Database (CNBDstaff documented a northern range expansion of two
speciesPeromyscusoylii (brush nouse) andNeotoma macrotigbig eared wodrat). The range

expansion was recorded in the CNDD database.

A CMR survey of the small mammalsas attemptedhowever, only twaecaptures were recorded. This

could either indicate a large poputatit he per manent mar ker wearing off
high mortality due to trapelated injury, trap aversion thmeresult of thestudydesign.lt is likely that the
permanent marker wore off of the fur as this was observed twice wheo&atltike the animal had been

marked but there was only a small amount left. Hair clippings should be used instead of permanent

marker in future surveys.

Survey design should be adjustdd increase the recapture rate. The traplines were widely s(réged
6), which may have resulted @me to twatraps per individual home range. Traditional CMR surveys of
small mammals place traps in a radial pattern and attempt to have tfoeettaps per individual home
range (Seber 1982, White et al. 1982, Huogjgins 1989).

Methods for obtaining an estimation of prey density and abundance are continuously being explored for
this study. Research has shown that perhaps analysis of owl pellets and scat reveal a higher representation
of species richness thawdi trapping alone (Torre et al. 2004). Approximately 30 bobcat scat samples

have been collected throughdhé study areaScat samples are continuously being collected throughout

the year. Once we have collected approximately 100 samples, these sathplesmalyzed to
determinébobcatdiet from remains in theamples.

pine creek Rd. |

e » Vanadium Ranch Rd. |

P-i‘ne C}e.ek‘ "
Village

Figure 6. Trapline for the small mammal survey, October 2015 in the
CDFW Pine Creek Wildlife Area. Riedots represerttap locations
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Lagomorph surveys
Summary

Lagomorph surveys were successfully conduttacke in the fall of 2014 during the CMR survey in

study area four and three times during the course of the survey in studixandall 2015 (on one

occasion, spotlights malfunctioned and the survey had to be ceased prematurely). These surveys consisted
of driving unpaved road transects one hour after saset6 km/h Lagomorphs were detected and

identified using spotlights. Ding the 2015 surveys, the methods were adapted to include walking 100 m
perpendicular transects every twniles to flush lagomorphs from the brush. All lagomorph sightings

were tallied and the number of each species was recorded. Table three displesslthef the 2014 and

2015 lagomorph surveys.

Study Area 4 Route Study Area 6 Route
Total
Survey Numbe| Lagomorphs | Survey Numbel Total Lagomorphs
Survey 1 11 Survey 1 1
Survey 2 8 Survey 2* 0
Survey 3 1

Table 3.Results for the 2015 lagomorghrveys in study areas four and six.
* spot lights failed

The low detection rate of lagomorphs throughout the study area could be a result of various factors:

1 Time of year Possibly conducting surveys at different periods of the reproductive cycle
would yield different results.

1 Road characteristicsThe road transects are not disturbing the lagomorphs in the area
effectively and they are not being detected.

9 Behavioral characteristiGsLagomorphs are hiding as opposed to flushing and are thus
not keing detected.

1 Ineffective methods of detectioRerhaps additional methods such as pellet counts,
burrow density evaluations and habitat modelling could be used in addition to the current
methods to obtain better population estimates and trend monitoring.

Detailed Results and Discussion

All lagomorph surveys were conducted during approximately the same time of year (November
December). Conducting surveys during the spring birth pulse could yield different results. Conducting
surveys throughout differerities of year and reproductive cycle could demonstrate a significant trend.
The methods of these surveys are continuously being researched and modified to increase detection
probability of lagomorphs and to obtain a better representation of the lagomeprgatjom. It is apparent

that lagomorphs are being undetected in the landscape from observations during field work. It is possible
that behavioral characteristics of the individuals themselves are affecting the detecticag@t®rphs

are hunted durinthe survey period. Hunting may have an effect on our surveys because lagomorphs near
roads and less elusive individuals may be harvested by hurtetisermore, characteristics of the road
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transects themselves could be influencing detection rate. Mana¢aghs were detected while driving
narrow road @nsects where the vehidentacted the brusisurvey results from survey routes where the
roads are wider may be biased low because the vehicle did not make contact with the brush and flush
lagomorphs.

Research on various methods of determining population estimates of lagomorphs suggests that active
burrow density can serve as an effective method of monitoring lagomorph populations and changes in
abundance (Price & Rachlow, 2010). Furthermore, pelletigecounts could be an effective and

efficient method for estimating lagomorph densities (Schmidt et al. 2011). Habitat characteristics could
also potentially be used to estimate occupancy probability of lagomorphs within the study area (Scharine
et al. 211). Efficiency and effectiveness of these methods and/or combinations of methods will be
evaluated and implemented to gain adypeey index of bobcats in thagtern Sierra Nevada.
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A. Survey areas
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